An oxazine dye, Nile Blue sulfate, induces a fluorescent reaction in cytoplasmic granules (NBIFG) of living or fixed tumour cells in the same manner as reported before for Thiazine dyes.
We have previously shown that thiazine dyes can induce a fluorescent reaction in cytoplasmic granules of tumour cells when freshly stained by these dyes and examined by fluorescence microscopy 2 .
The fluorescent reaction is called primary when the granules are visualized immediately after the staining; secondary, when the granules become fluorescent only after exposure of the cells to light. The primary reaction is observed only with a particular batch of Toluidine Blue and the secondary reaction with all Thiazine dyes so far tested, including samples obtained from several manufacturers.
The dye inducible fluorescent (DIF) granules are refractile, which makes their microscopic recognition easy (i. e. Interference microscopy); cytochemical reactions for lipids (Oil Red 0, Sudan Black and reduction of osmium tetroxide) are positive.
Sudanophilia and osmiophilia usually indicate the presence of unsaturated fatty acids. Since the presence of these highly oxidizable lipids could help to explain the cytochemical nature of the DIF reaction, L i 11 i es Nile Blue procedure was used to demonstrate unsaturated fatty acids.
The observations now reported show that Nile Blue sulfate (samples from several manufacturers) also gave the DIF reaction in the same granules stained by Thiazine dyes, both in living and fixed cells.
Requests for reprints should be sent to Dr. A. L. BASTOS, Servio de Patologia Celular Calouste Gulbenkian, Instituto Portugues de Oncologia Francisco Gentil, Lisboa 4, Portugal.
Material and Methods

Tumour Cells
The staining procedures (supravital and in vivo staining) 1 were carried out using transplantable tumour cells of mice, Sarcoma 37 tumour cells and Ehrlich tumour cells growing in ascitic form. Cells were obtained from tumour-bearing mice 5 to 10 days after cell transplantation. The experiments were carried out while the tumour was maintained during 378 consecutive passages.
Nile Blue Staining
A modification of L i 11 i e's 3 technique for demonstration of fatty acids was used as follows: - 
Fixatives
To study the effect of fixation the following fluids were used: Neutral formalin at 10% and 15%, Carnoy's fluid, Alcohol-Ether, 2.5% glutaraldehyde in cacodylate HCl buffer. 
Microscopic equipment
A Wild M20 microscope with a dual illumination system for fluorescence, bright field and phase contrast was used. It was fitted with Xenon lamp XBO 150w for fluorescence and a 12V/l00w quartziodine lamp for bright field and phase contrast.
Fluorescence
For Ultraviolet excitation -(c. 365 nm) the filter set consisted of a heat-absorbing filter KG 1 2 , UG 1 excitation filter 3 . Red absorbing filter BG 38 4 and GG 13 1 as the barrier filter. For Blue light excitation -(c. 400 nm) a BG 12 3 excitation filter and OG 1 3 barrier filter were used.
Cytochemistry
In order to investigate the biological nature of DIF granules, we employed the GOMORI lead phosphate method 4 for lysosomes, peroxidactic activity in peroxisomes, using 3 -3' diamino benzidine (DBA) at pH 9 6 , succinodehydrogenase activity in mitochondria using a non-lipid soluble formazan forming salt-Nitro-BT 6 and perchloric acid-mercapto ethylamine UV method for porphyrins 7 . The above cytochemical preparations were then stained by Nile Blue sulfate to demonstrate the presence of DIF granules and slides examined both by light and fluorescence microscopy.
Results
The fluorescence microscopic appearance of vitally and supravitally stained and fixed tumour cells are shown in Figs cible fluorescent (NBIF) granules are identical to those shown in Fig. 1 A when tumour cells were stained fresh with a particular batch of Toluidine blue.
The fluorescent reaction is visualized immediately in living and formalin-fixed tumour cells provided that the latter are examined with blue light excitation (c. 400 nm). When these fixed cells are examined with UV light (c. 360 nm), no fluorescence is seen. A fluorescent reaction develops in these preparations in about 1-2 min, when the cells are exposed to blue light, UV light or -in a shorter time -to a strong white light source.
The conditions for light exposure are the same as those used for fluorescence microscopic observations. After light exposure the granules are readily seen when preparations are observed under UV excitation. The colour emission (green -UV excitation) of these light exposed formalin-fixed Nile Blue stained preparations is identical to that obtained from vital and supravital staining.
Under bright field microscopic conditions, the granules are practically invisible and colourless using fixed cell preparations, but are really detected using phase contrast equipment. Visual control of the preparations obtained under different staining conditions (Dye concentration, temperature and staining time) showed that fluorescence of NBIF granules (Excitation at 400) was not affected by these variables.
Figs. 7 to 10 illustrate simultaneously acid phosphatase, peroxidactic activity, succinodehydrogenase, porphyrin and NBIF bodies in the same preparations. These NBIF granules exhibit an associated SDG activity (Figs. 9 a -9 b) with demonstrable fluorescence in all cytochemical double stained preparations. A clear differentiation is seen between red porphyrin fluorescence and yellow emission from the NBIF granules (Figs. 10 a -10 b) . No acid phosphatase or peroxidactic activities are detected in NBIF bodies.
Discussion
The microscopic data presented suggest that the granules which fluoresce are identical to those previously discussed in relation to Thiazine Dyes 2 .
Since lipids have been cytodiemically demonstrated 8 in these Nile Blue fluorescent granules, it is interesting to note the good correlation between counting of phase contrast granules per cell and fluorescent granules per cell. It is to be noted that Nile Blue was initially used to demonstrate the presence of fatty acids 3 . DUNNIGAN suggests a salt linkage between the oxazine base and fatty acids which is not dependent on critical staining conditions 9 . If this is so an acid-base reaction could explain that NBIF granules can be stained at 0 °C in a few seconds and at dye concentrations of 0.00005%.
Although in our earlier papers 1 we stated that fluorescent cytoplasmic granules with affinity for basic dyes might be lysosomes, cytochemical studies reported elsewhere in a preliminary form 10 and above suggest that this is not the case. When double staining techniques are used (Nile Blue for DIF granules and Gomori acid phosphatase for lysosomes) the DIF granules show no acid phosphatase.
